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Abstract. Automated Teller Machine (ATM) packages of banks in Ghana have operated for a very 
long time without full exploration of all essential functions of the facility and this has baffled the 
minds of the public and other decision makers about the effect of ATM operations on customer 
demand for it. It is in line with this view that this study was conducted to assess the operational 
features of the ATM and the factors that account for customers‟ willingness to use ATM. The study 
modelled the operational features of ATM using queuing modelling and a probit model was 
estimated to determine the factors affecting customer usage of ATM. Data was collected from 160 
customers of banks with ATM facilities in the Wa Municipality. It was realized that there is a high 
traffic intensity for ATMs use for most banks in the Municipality. Also, higher educational 
attainment, number of ATMs per bank, convenience, security features, efficiency and low transaction 
charges have significant effect on influencing the usage of ATM services. It is recommended that 
management of these banks need to upsurge the number and quality of ATM services in order to 
increase access and usage of ATM.  
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1. Introduction 
The benefits of customer retention to a bank need not be overemphasized (Boohene 
et al, 2013), because it has been posited that the longer a customer stays with a 
bank the more utility the customer generates. This is a result of a number of factors 
relating to the time the customer spends with a bank. These comprise the higher 
initial costs of introducing and attracting a new customer, increases in both the 
value and amount of purchases, the customer's better understanding of the bank, 
and positive word-of-mouth promotion. To achieve customer retention and the 
benefits thereof, Banks serve customers by offering services and products that meet 
both personal and business banking needs. In Ghana, customer satisfaction has 
been one of the main concerns of banks in recent times. This has been necessitated 
by the stiff competition in the banking industry in the country.  
 
Banks in Ghana are therefore struggling hard to offer quality services and products 
in a bid to maintain existing customers and attract new customers as well (Amoah-
Mensah, 2010). In the attempts by banks to meet customer needs they are faced 
with lots of challenges. Some of the challenges include; accessibility of accounts 
when customers are not near their mother banks and long waiting time in the 
banking hall (Islam et al., 2007). The changing customer perception of quality 
further poses unique challenge. Therefore excellence in quality has become 
imperative for organizational sustainability (Khan, 2010). As a response, the usage 
of ATM was first installed in Ghana by the Trust Bank in the 1980‟s. Since then, 
other banks have followed suit installing ATMs for the convenience of their 
customers (BoG, 2005). The ATM is an innovative service delivery mode that offers 
diversified financial services like cash withdrawal, funds transfer, cash deposits, 
payment of utility and credit card bills, cheque book requests and other financial 
enquiries (Amoah-Mensah, 2010).  
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In Wa, the capital of the Upper West Region in Ghana, the ATM is commonly used 
by customers of various banks for cash withdrawal and account balance enquiry. 
The other functions of the ATMs such as funds transfer, cheque-book requests and 
payment of utility bills among others which are collectively aimed at increasing 
customers‟ satisfaction are not fully utilized. This inability on the part of customers 
to exploit these opportunities provided by the ATM service is mainly due to reasons 
such as inadequate knowledge about the functions of the ATMs apart from cash 
withdrawals and balance enquiry, inability of some banks to render diversified 
ATM services, among others. However it should be noted that ATM services offered 
to clients differ among banks. Despite the benefits to be derived by customers from 
the use of ATM, they are faced with lot of challenges with the use of ATM services. 
Some of the challenges include machine break downs, unsuitable location, currency 
quality as well as long waiting hours (Islam et al, 2007). 
 
The main objective of the study is to examine the factors that determine the usage 
of ATM and the operational characteristics of the ATM. The findings of the study 
will be very beneficial to the various banks in the study area and it will also help 
the ATM section to identify their ATMs positive and negative features as well as 
customers‟ recommendations. The rest of the paper is organised as follows: Section 2 
focuses on the review of relevant literature. Materials and methods are discussed in 
Section 3. While Section 4 is devoted to the findings, Section 5 looks at the 
implications of the findings for managerial decisions. Finally section 6 entails the 
conclusions of the study. 
 
2. Literature review 
The concept of ATM has been quite old and has been developing throughout the 
world. Undoubtedly, a fair number of theoretical and empirical researches have 
been made worldwide, because of increase in scale of ATMs and consequently to 
convert the economy into a cashless one (Pohwa and Saxena, 2011). The ATM is an 
innovative service delivery mode that offers diversified financial services like cash 
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withdrawal, funds transfer, cash deposits, payment of utility and credit card bills, 
cheque book requests and other financial enquiries (Khan, 2010). Rose (1999) 
described ATM as follows: an ATM combines a computer terminal, record keeping 
system and cash vault in one unit, permitting customers to enter the bank‟s record 
keeping system with a plastic card containing a Personal Identification Number 
(PIN) or by punching a specific code into the computer terminal linked to the bank‟s 
computerized records 24-hours a day. A customer can access an ATM machine by 
using an ATM card. An ATM card is a plastic card that allows the bank account 
holder to do the same things at an ATM as he or she would do at a bank (Woelfel, 
1994). Islam et al. (2007) also referred to ATM as a type of innovation that can 
mechanically accept deposits, issue withdrawals, transfer funds between accounts, 
collect bills and make small loans. A well-functioning ATM is a sure way of 
improving service quality in the banking industry. 
 
On the empirical front, Pohwa and Saxena (2011) analyzed customer satisfaction at 
ICICI bank with special reference to ATMs. Their study was a type of exploratory 
research which aimed at analyzing the level of satisfaction of customers of ICICI 
bank holding ATM cards in Udaipur city, in respect of some aspects such as the 
service quality of ATM personnel, location, sufficient number of ATM in the city, the 
regularity in working of ATMs, their impacts on overall performance and their 
options on various other related issues (such as positive and inconvenient features 
of ATM, recommendations to improve the service quality among others). Their 
study revealed that the quality of ATM services provided was marginally above 
average and hence customers‟ satisfaction with the ATM service was also above 
average. Munusamy et al., (2010) studied service quality delivery and its impact on 
customer satisfaction in the banking sector in Malaysia. Their research focused on 
the measurement of customer satisfaction through delivery of service quality in the 
banking sector with Malaysia as the study area. A review of this study revealed 
that the main objective of the study was to seek and measure the level of customer 
satisfaction and services rendered in the banking industry in Malaysia. In their 
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study they limited the attributes of service quality to assurance, reliability, 
tangibles, empathy and responsiveness. Their study therefore revealed that the fore 
mentioned dimensions of service quality together contributed to 62.1% effect on 
customers‟ satisfaction. That is there is a strong effect of these five independent 
variables on customer satisfaction. They also concluded that reliability, empathy 
and responsiveness have no significant effect on customer satisfaction.  
 
Khan (2010) conducted an empirical study of Automated Teller machine Service 
Quality and Customer Satisfaction in Pakistani Banks. The study investigates 
significant determinants of ATM service quality and its effects on customer 
satisfaction. He indicated the significant dimensions of ATM service quality as 
convenience, efficient operation, security and privacy, reliability and responsiveness. 
This literature was reviewed because of its emphasis on the examination of the 
essential dimensions of ATM service quality and analysis of its effects on customer 
satisfaction as stated in the main objective. The results of the research reflect a 
positive and statistically strong relationship between ATM service quality and 
customers satisfaction. 
 
Khalid et al. (2000) investigated into banking services and customer satisfaction in 
Qatar. Their study evaluates customer expectations of service quality and assess 
whether bank services provided by these institutions are satisfactory to banks‟ 
customers in Qatar. That is this study focused on customers‟ expectations on service 
quality as well as why customers prefer using the specific bank services and not 
others. Their study showed that generally customers satisfied with attributes of 
service quality such as location, staff attendance and responsiveness to customer 
needs. However, they pointed out that customers were dissatisfied with pricing 
dimensions such as interest rates paid on deposits or charged on loans, and also 
customers‟ complained about difficulties in obtaining ATM and visa cards. Amoah-
Mensah (2010) also focused on the levels of customer satisfaction in the banking 
industry in his research on customer satisfaction in the banking industry: a 
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comparative study of Ghana and Spain. The above studies failed to highlight the 
operational characteristics of ATMs. Moreover, they based their studies only on 
ATM users without considering non-ATM users and the factors that determines the 
usage of ATMs. As such this study seeks to incorporate both ATM users and non- 
ATM users. 
 
3. Materials and Methods 
3.1 Study area and Sampling 
This study was conducted in the Wa Municipality of the Upper West region of 
Ghana. The Municipality has an estimated total population of 54,130 which is about 
52.8% of the total population in the region (GSS, 2008). The economically active 
population (15-64 years) is about 49,927. Banking is a key economic activity in the 
municipality servicing various industries and individuals. Although there are 
several banks in the Municipality namely, Ghana Commercial Bank (GCB), 
Barclays Bank, Societaite-General Social Security Bank (SG-SSB), Stanbic Bank, 
National Investment Bank, First National Bank, and Agriculture Development 
Bank (ADB), the focus of this study was on banks that have Automated Teller 
Machines (ATMs). These banks are GCB, Barclays Bank, SG-SSB, Stanbic Bank 
and ADB. Whereas, GCB, Barclays Bank and ADB have two (2) ATM facilities at 
the banking premise, SG-SSB and Stanbic Bank have only one (1) ATM facility. In 
all 160 customers were selected using multi-stage stratified sampling technique. 
The allocation was done in proportionate to the customer size of the bank with GCB 
having the maximum number (47) of customers interviewed. This was followed by 
ADB with 38 of their customers interviewed. The rest were almost equal and 25 
customers were interviewed from each of these banks, namely, Stanbic bank, 
Barclays bank and SG-SSB.    
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3.2 Operational Characteristics of ATMs 
The analysis of this study is in two folds and these are the assessment of the ATM 
service features and quality and the factors that determine customers‟ usage of the 
ATM in the municipality. Theoretically, the assessment of the service features and 
quality of ATMs fall with the framework of Waiting Line or Queuing problem. A 
waiting line system (or queuing system) is defined by the population source of its 
customers and the process or service system itself such that any time there is more 
customer demand for a service than can be provided, a waiting line occurs. The 
elements of a waiting line framework entail the customer population source, the 
service system, the arrival and service patterns and the priorities used for 
controlling the line (Davies and Maggard, 1990). The customer population can be 
considered finite (when the number of potential new customers is affected by the 
number of customers already in the system) or infinite (where the number of 
potential new customers is not affected by the number of customers already in the 
system). Also, a customer can exhibit actions such as balking (when customer 
decides not to enter the waiting line), reneging (when customer enters the line but 
decides to exit before being served) and jockeying (i.e. the customer enters one line 
and then switch to a different line in an effort to reduce the waiting time) in waiting 
lines. This study and the model used assume that customers are enduring; and do 
not balk, renege or jockey; and the population is an infinite one.  
 
This study assumes the service systems have a single waiting line, single (for SG-
SSB and Stanbic Bank) and multi servers (in the case of GCB, Barclays Bank and 
ADB), a single phase and a first- come-first-serve priority rule, with Poisson 
arrivals and exponential service time. The theoretical description of waiting line 
characteristics for single and multi-servers are presented, respectively as follows:  
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Table 1: Waiting Line Characteristics for Single and Multi Servers 
Description Server 
Single Multi 
The probability that there is no customer is 
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The average time spent waiting in line  Wq   = PW Wq = Lq/  
 
Note: S is the number of servers in the system; the total service rate must be 
greater than the arrival rate,     in the case of a single server and     .  
As established by theory and empirical works, the opening to solving waiting line 
problems is to identify the mean arrival rate of customers (λ) and the mean service 
rate (μ) (Hall, 1991; Ragsdale, 2008; Curwin and Roger, 2008).  
 
Table 2: Mean Arrival and Service rate of customers per hour by Bank 
with ATM facility 
Bank Number 
of 
servers 
Mean arrival rate/hour( ) Mean service 
rate/hour (sµ) Season1   
Off Peak 
SG-SSB 1 22 36 29 40 
Stanbic Bank 1 28 40 34 40 
GCB  3 38 80 59 103 
Barclays Bank  2 30 45 38 70 
ADB 2 37 71 54 66 
 Note: 1=Season refers to the periodic difference characterizing the rate of usage of 
the ATM facility by customers with off-season representing the periods when 
students are on break and middle of the month whereas peak season denotes 
periods students are in school and salaries paid (i.e. either end or beginning of 
a month). 
Journal of Business Administration and Education                                     145 
Table 2 presents the mean arrival rate of customers per hour and the mean service 
rate per hour for the various banks with ATM facility in the Wa Municipality.  
 
3.3 Analytical Framework of Probit Analysis  
The other aspect of this study is looks at the factors explaining the decision of banks‟ 
customers to use ATM and hence a dummy dependent variable. The most commonly 
used approaches to estimating such models are the linear probability models, the 
Logit model and the Probit model. The linear probability model has been proved to 
be ineffectual in handling binary choice variables (see Greene, 2003; Hill et al, 2008; 
Maddala 1992). In order to explain the behaviour of dichotomous dependent 
variables, there is the need to use a suitable chosen Cumulative Distribution 
Function (CDF) and in some applications, the normal CDF has been found useful 
(Mumin, et al., 2012; Kuunibe, et al., 2012). The estimating model that emerges 
from the normal CDF is known as the Probit model or the Normit model (Fox, 2010). 
The probit model has been described to have better distribution of the error term 
and more representative probabilities compared to the logit model (Nagler, 1994) 
and thus underscoring the utilization of the probit model in the study.    
 
The standard normal probability distribution is the basis for the probit function and 
if y is a standard normal random variable, then the probability density function of y 
is  
 
     
 
√  
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Its probit function is  
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146                                   Journal of Business Administration and Education 
Which explains the probability of a standard normal random variable falling to the 
left of point Y and is the CDF for computing the normal probabilities (Hill et al., 
2008). Equation (3) represents the statistical model of probit and shows the 
probability that Y takes the value 1 to be 
 
                          (3) 
 
The computation of marginal effects is expedient because the coefficients of (3) do 
not lend itself to a simple interpretation (Greene 2003; Hill et al., 2008 and Abdul 
Mumin et al., 2012). 
 
       
  
            (4) 
 
The variable under consideration in this study is whether a customer has ever used 
an ATM service in the past year or not and as such the empirical specification of the 
model to estimate the probability of a customer using an ATM service or not, with a 
linear parameters, is as below; 
 
     
            (5) 
 
Given that   is a latent variable, it can thus be observed by a dummy variable Yi as 
follows; 
 
      {
         
           
      (6) 
 
where; Yi is whether or not a customer has ever used ATM service in the past year; 
Xi is a matrix of variable which consist of gender, location, number of ATM facility, 
convenience, security, efficiency, frequency of breakdown, currency denomination, 
amount of charges, account type and level of education; βi is a vector of unknown 
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parameters and    is the random term assumed to be normally distributed. Table 3 
shows the measurement and descriptive statistics of the variables.  
 
Table 3: Measurement and Descriptive Statistics of Variables 
Variable Measurement Mean/Std Dev. 
Gender 1 = Male; 0 = Female   0.717 (0.498) 
Education Number of completed years in school 12.730 (2.580) 
Location 1 = In the Municipality; 0 = Otherwise   0.415 (0.494) 
ATM number Number of ATM machines per bank   1.748 (0.871) 
Convenience 1 = Easy to use; 0 = Otherwise   0.396 (0.490) 
Security 1 = Secured; 0 = Not secured   0.635 (0.482) 
Efficiency Average minutes ATM machine takes to serve a customer   1.364 (0.797) 
Breakdown Average number of breakdowns per week   2.170 (1.476) 
Denomination 1 = Gh¢10 and below; 0 = Otherwise   0.509 (0.501) 
Charges Charge per transaction (Gh¢)   0.174 (0.209) 
Account type 1 = Current account; 0 = Otherwise   0.145 (0.353) 
Source 
Note: Values in parenthesis are Standard deviations. 
 
Table 3 shows that most of the respondent 71.7 per cent are males and the average 
years spent schooling is 12.7 years suggesting that customers of these banks have 
on average schooled up to the Senior High School. Whereas 39.6 per cent of the 
respondents maintained that the usage of the ATM is not convenient, 63.5 per cent 
indicated that the use of the ATM is secured. The average time taken to serve a 
customer of these banks by an ATM is 1 minute 36 seconds. The average number of 
breakdowns of an ATM is about 2 times per week and very few of the customers 
(14.5 per cent) are current account holders. The low patronage of the current 
account is as a result of the bank charges associated with maintaining that account 
despite the advantage of liquidity for these account holders. 
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4. Results and Discussion of Findings  
4.1 Operational characteristics of ATMs  
Table 4 shows that results on the ATM characteristics of the selected banks in the 
study area. The average utilization of the ATMs is very high for Stanbic, ADB and 
SG-SSB with a traffic intensity of 85, 81.8 and 72.5 per cent respectively. Thus the 
queues to use these ATMs during working hours are 85, 81.8 and 72.2 per cent busy 
for Stanbic, ADB and SG-SSB, respectively suggesting that there exist pressure on 
the ATMs of these banks. Although GCB and Barclays have relatively low traffic 
intensity, which can be explained by the number of ATMs these banks have relative 
to their customer base (see Table 2), the ATMs also appear to be busy for more than 
50 per cent of the working hours. The pressure on the ATMs is also explained by the 
low probability of them being idle during working hours. ADB has the least 
probability of 0.085 of having no customer in the ATM. The bank with the highest 
probability of having no customer in the ATM is Barclays with a probability of 0.296 
mainly because of the maximum withdrawals of 2 times per month for noncurrent 
account holders without charges.  
 
Table 4: Operational Characteristics of ATMs 
System operation Bank 
SG-SSB Stanbic GCB Barclays ADB 
Average utilization 0.725 0.850 0.573 0.543 0.818 
Probability of no customer 0.275 0.150 0.159 0.296 0.085 
Average number of customers 3 6 2 2 5 
Average number of customers waiting in line 2 5 0.435 0.453 3 
Average time spent waiting in system  0.091 0.167 0.030 0.041 0.088 
Average time spent waiting in line  0.066 0.142 0.000 0.012 0.055 
 
The average number of customers in the system is 6 for Stanbic and 5 for ADB 
implying that a customer of these banks stands a chance of meeting 6 and 5 
customers, respectively, on the average in the system within an hour. The case of 
GCB and Barclays is similar and relatively low compared to the other banks. 
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Although the 2 ATMs of GCB situated at the banks premises are quite busy, it has 
been drown down by the third ATM situated on the UDS Wa campus which is 
mostly less busy. Students do not usually use this but prefer transacting in the 
banking hall for fear of the ATM charges. The average number of customers waiting 
in line of 5 is quite high during working hours for Stanbic bank and relatively low 
for GCB and Barclays. The situation in Stanbic is simply because of the use of one 
ATM in the light of growing customers chalked by its goodwill despite its status as a 
new bank. The average time spent waiting in the system (i.e. average time spent 
waiting in line and served) is 101 minutes for Stanbic; about 5 minutes for SG-SSB 
and ADB; as well as about 2 to 3 minutes for Barclays and GCB. This and the 
average time spent waiting in line is very high for Stanbic, SG-SSB and ADB and 
relatively low for GCB and Barclays. These queues and long waiting time together 
with other characteristics of the ATMs have significant consequences of the 
patronage of its services in the municipality.    
 
4.2 Determinants of ATM Use 
Table 5 that follows represents probit regression results of factors that determine 
ATM use in the Wa Municipality. The results of the diagnostics reveal that the 
model has very high values for representing the ability of the explanatory variables 
in explaining variation in ATM usage and the ability of the model to predict ATM 
usage. These values are shown by the pseudo R-squared of 83.1 per cent and the 
predicted probability of 93.60 per cent, respectively. The pseudo R-squared value 
suggests that up to 83.1 per cent of variation in ATM usage, in the Municipality, is 
explained by variation in the explanatory variables included in the model. The 
predicted probability value shows that up to 93.60 per cent of the dependent 
variable has been correctly classified by the model implying that the model is a good 
one because of its very high predictive capability value. Also, the Wald chi-square 
value is statistically significant at the 1 per cent alpha value and this indicates that 
all the variables in the model (gender, education, location, ATM number, 
                                                            
1 Average time spent (i.e. 0.167) multiplied by 60 minutes. 
150                                   Journal of Business Administration and Education 
convenience, security, efficiency, breakdown, denominations, charges and account 
type) jointly explain the decision of customers to use ATM or otherwise.    
 
With respect to the specific effects of the various variables on ATM usage, Table 5 
again shows the results for each of the variables in the model. Education has a 
positive effect on ATM usage, as shown by the coefficient, and statistically 
significant at 5 per cent. The marginal effect value for education means that an 
additional year attained in school increases the probability of using ATM services 
by 7.4 per cent because about 94.4 per cent of ATM users have attained at least 
Senior High education and up to 86.9 per cent of this users attained tertiary 
education status in the Municipality. Whereas 35.7 per cent of nonusers have 
attended school up to the tertiary level, it was realized that most (55.2 per cent) of 
the nonusers of ATM services had up to Junior High educational status. 
 
Table 5: Probit Regression Results of Determinants of ATM Usage. 
Variable Coefficients Marginal effects 
Estimates  Z-Value Estimates Z-Value 
Gender    -0.619      -1.08      -0.205    -1.16 
Education     0.206**       2.20       0.074**     2.05 
Location    -0.166      -0.39      -0.059    -0.38 
ATM number     1.349***       3.71       0.482***     3.44 
Convenience     2.473***       2.89       0.672***     4.16 
Security     3.019***       3.60       0.868***     7.86 
Efficiency    -0.658**      -2.51      -0.236**    -2.33 
Breakdown    -0.424**      -2.23      -0.152*    -2.00 
Denomination    -0.069      -0.12      -0.025    -0.12 
Charges    -6.752***      -3.19      -2.420**    -2.81 
Account type     0.206       2.20        0.093     0.59 
Constant    -3.917**      -2.57   
Diagnostic statistics     
Wald X2 = 28.42        Prob. X2 = 0.003        Pseudo R2 = 0.831        Predicted probability = 93.60 
Note: ***, ** and * represent significance at the 0.01, 0.05 and 0.10 alpha levels, 
respectively. 
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The number of ATMs available to a bank in the Municipality also significantly and 
positively affects its usage by customers at the 1 per cent alpha value. The 
probability of using ATM services increases by 48.2 per cent with an increase in the 
number of ATMs to a bank. The rationale behind this observation is that having 
more number of ATMs by a bank reduces the average time spent in the system and 
these three (3) banks happen to be the banks with the least time spent by customers 
waiting in line and in system (Table 4). Convenience is a significant determinant of 
ATM use by customers, at 1 per cent. The coefficient suggests a positive relationship 
and the marginal effect value shows that the probability of using ATM services by a 
customer increases by 67.2 per cent when customers find the ATM easy to use. 
Basically convenience is a crucial factor in explaining customers‟ decision to use 
because customers who find it difficult to use cited retention of card by machine for 
entering wrong PIN and wrong card insertion among others. Also, most, about 61.5 
per cent, of ATM users mentioned that they find the facility easy to use whereas up 
to 86.1 per cent of nonusers maintained that the facility is not easy to use.  
 
The security status of the ATM services is positively related to customers‟ 
willingness to use ATM services and this is statistically significant at 1 per cent. 
The marginal effect value suggests that the probability of using an ATM service by 
a customer increases by 86.8 per cent when a customers‟ feeling changes from 
unsecured to secured. Thus customers who feel very comfortable and protected 
using ATM services tend to use more of ATM than their counterparts who perceive 
otherwise. Discussions with users revealed that, apart from deposits in error 
without dispensing by the ATM (which can either be rectified automatically by the 
server at times or by formally launching a complaint) and loss of the card, using 
ATM services is more secured because the user is able to deal directly with the 
machine and as such reducing the incidence of human errors; minimizing the 
possibility of drawing a cheque or withdrawal form by impersonators. Moreover, 
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this is seen as a way in overcoming the problem of “holder in due course” as applied 
to missing or stolen negotiable instrument.  
 
Efficiency of the machines, described as the average minutes ATM machine takes to 
serve a customer, has a negative coefficient and statistically significant at 5 per cent. 
The probability of using an ATM by a customer reduces by 23.6 per cent with an 
increase in the number of minutes taken by the machine to serve him/her. However 
this is mostly affected by the quality of the network and at times these networks get 
bad that customers will have to wait for several minutes without even served. 
Breakdown is also negatively related to customers‟ decision to use ATM services 
and statistically significant at 5 per cent. The marginal effect for breakdown is 
statistically significant at 10 per cent implying that an increase in the number of 
breakdowns per week reduces the probability of using ATM services by15.2 per cent. 
These two factors (efficiency and breakdown) are important because most banking 
halls in the Municipality normally gets crowded during working hours and busy 
customers see the ATM services as an alternative they can resort to in order to 
minimize the time they will have to spend banking. 
 
Finally, charges have a negative relationship and are a statistically significant 
determinant of ATM usage by customers at 1 per cent. The probability of using 
ATM decreases by 2.420 given an increase in the charge per transaction for ATM 
usage. A significant portion of the respondent either transfer payment receivers 
(such as students) or fixed income earners like pensioners and high charges are 
considered a significant disincentive for the facility usage. The other variables such 
as gender, location and currency denomination were not statistically significant 
determinants of ATM use by customers. 
 
5. Implications for managerial decisions 
ATMs for some banks such as Stanbic, ADB and SG-SSB are under pressure 
because of the high traffic intensity and this can be explained by a mismatched 
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between the numbers of ATMs these banks have relative to their customer base. 
These banks should consider increasing the numbers of ATMs at least at bank 
premises to reduce queues in order to reduce pressure on existing machines and to 
minimize machine breakdowns.  
  
Education and convenience have effects on ATM usage because most ATM users 
were those with relatively high educational attainment (i.e. either still in school or 
has completed tertiary education) and also those who found the servers easy to use. 
Discussions revealed that ATM requires some level of training and education to be 
able to comfortably operate and follow instructions and as such those with higher 
educational status are able to appreciate, understand and implement instructions 
and processes more easily than their counterparts with limited levels of education. 
Management of these banks need to upsurge the provision of ATM at schools or 
places closer to schools and workplaces in order to increase access and usage of 
ATM among students and workers who happened to be the most ATM users in the 
Municipality. Also, for those with limited education and who find ATM usage 
difficult, user directives have to be pasted at service points with graphics and 
friendly guidelines to assist this group of people.   
 
Banks with more number of ATMs, efficient and effective servers appeared to have 
more ATM users among their customers and hence a direct relationship between 
the two. This is because queues and long waiting time have significant 
consequences on the patronage of its services in the municipality. Ghana 
Commercial Bank, Barclays Bank Ltd and Agricultural Development Bank had the 
most numbers of ATM users and these banks appear to be the banks with at least 2 
ATMs (refer to Table 2). Management should consider beefing up the number and 
quality (by installing robust and current devices as well as keeping regular checks 
and maintenance) of servers to reduce time spent in queues and waiting to be able 
to realize the objective of decongesting the banks. However, a proportionate 
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analysis to match the number of customers to ATM services is critical in this sense 
to avoid citing idle ATMs, minimize cost and to optimize benefits of citing ATMs.   
 
Customers who feel very comfortable and protected using ATM services tend to use 
more of ATM than their counterparts who perceive otherwise. Managers should 
consider emphasizing on the security advantages (such as reduction in human 
errors and possibility of drawing a cheque or withdrawal form by impersonators as 
well as overcoming the problem of “holder in due course” among others) of ATMs via 
advertisements and other promotional media (such as sales promotions and 
publicity) to reassure users and to get pessimistic customers to patronize the 
services of ATM. Given that a substantial portion of customers are either transfer 
payment recipients (such as students) or fixed income earners like pensioners 
makes charges for transactions quite important as these charges are considered a 
significant disincentive for the facility usage. Management need to consider 
reducing charges per transactions significantly and if possible do away with such 
charges in circumstances where the patronage is very low. The zero charge for ATM 
usage is already functional in the case of GCB and this partly explains their large 
ATM user base. 
 
6. Conclusions 
The average utilization of the ATMs is very high for Stanbic, ADB and SG-SSB 
whereas GCB and Barclays bank have relatively low average utilization of the 
ATMs. This suggests that there is pressure on ATMs for Stanbic, ADB and SG-SSB 
compared to GCB and Barclays and the major factor accounting for this difference is 
number of ATMs relative to customers of the bank. The average time spent waiting 
in system and in line is very high for Stanbic, SG-SSB and ADB and relatively low 
for GCB and Barclays. Banks need to consider the waiting time very important to 
customer retention because long waiting time together with other characteristics of 
the ATMs have significant consequences of the patronage ATMs services and even 
the banks‟ services as a whole in the municipality.   Higher educational attainment, 
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convenience, security features, efficiency and low transaction charge increases the 
prospect of using ATM services in the Municipality by customers. The promotion of 
favourable conditions to ensure these factors obtain a centre stage in managerial 
decisions has to be considered essential.  Thus management of these banks need to 
upsurge the provision of ATM at schools or places closer to schools and workplaces 
in order to increase access and usage of ATM. They also need to consider improving 
quality of servers to reduce time spent in queues and waiting to be able to realize 
the objective of decongesting the banking halls. 
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